The Src/Csk regulatory circuit arose early in metazoan evolution.
We have identified a gene encoding a member of the Csk family of non-receptor protein-tyrosine kinases (PTKs) in the early-diverging metazoan Hydra. In situ hybridization analysis of the distribution of RNA from the Hydra Csk gene indicates that it is expressed in most of the epithelial cells of the adult polyp and in gametogenic cells. Comparison of the expression pattern of Hydra Csk with that of STK, the Hydra Src gene orthologue, reveals that the two genes are largely co-expressed. Such co-expression is consistent with a role for Hydra Csk in regulation of STK activity. This possibility was tested directly by coexpressing Hydra Csk with STK in yeast. Co-expression suppressed the growth inhibition seen when STK alone is expressed in yeast. Suppression was dependent on the presence of the putative regulatory tyrosine in the carboxyl-terminal tail of STK. Phosphotyrosine immunoblot analysis confirmed that expression of Csk resulted in suppression of STK kinase activity. Taken together these data indicate that the regulatory circuit involving Src and Csk PTKs was established prior to the divergence of the phylum Cnidaria from the rest of the metazoans.